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Objectives-To study the age of the start ofthe fall (critical age) in fecundity; the probability of a pregnancy leading to a healthy baby taking into account the age of the woman; and, combining these results, to determine the age dependent probability ofgetting a healthy baby.
Design-Cohort study of all women who had entered a donor insemination programme.
Setting-Two fertility clinics serving a large part of The Netherlands.
Subjects-Of 1637 women attending for artificial insemination 751 fulfilled the selection criteria, being married to an azoospermic husband and nulliparous and never having received donor insemination before.
Main outcome measures-The number of cycles before pregnancy ( Our study of a cohort of women receiving donor insemination was undertaken to examine the age of the start of the fall in fecundity (critical age), the probability of a pregnancy leading to a healthy baby taking into account the age of the woman, and the age dependent probability of getting a healthy baby, by combining the critical age and the probability of a pregnancy leading to a healthy baby. The youngest woman entering the study was 18
iwere still receiving artificial insemination) years old, the oldest 42. Table I gives the age distribution of all the women. Figure 1 gives the curves ofcumulative probability of conception for the four age u 0 90-a) 0 80j a n 7n -related to age was estimated by logistic regression. . 1 hazards should be stable for subsequent insemination cycles. We performed the analysis for the first three cycles and for later cycles separately. In both subsets the start of the fall in fertility was at age 31. This proves the stability to be adequate. Thirdly, according to the models the difference between the clinics should be constant with age. When the data set was divided into clinics the critical age for clinic A was 31 and for clinic B 33 years. This difference, however, was not significant. Figure 3 shows how the chance of pregnancy falls in each subsequent cycle in the whole group. This fall results from the selection process by which highly fecund women tend to get pregnant earlier than less fecund women.
OUTCOME OF PREGNANCY
Of the 555 women who conceived, 532 women reported a result of pregnancy and 23 (5%) did not. Table II gives the reproductive outcomes according to age group. The fall in the probability of a healthy child 
Discussion
We studied the effect of age on female fecundity and outcome of pregnancy in women receiving donor insemination. By excluding confounding variables, such as diminished sexual activity with age and various degrees of male subfertility, these women provide a better opportunity to study potentially predictive variables with regard to fecundity and outcome than do naturally selected populations.78 To prevent selection bias toward a population of lower fecundity, only women married to azoospermic husbands and who had not been treated elsewhere were admitted to the study. 9 Although we cannot fully explain the difference in cumulative conception rates between clinics A and B, the difference in policy on induction of ovulation is obvious. As cycles with and without ovulation induced by clomiphene were not randomly compared we can only speculate on the adverse effect of clomiphene in women with normal ovulatory cycles. 10 We added a model with a continuous fall in fecundity with age (model 1.2); we proved this to be no improvement on the critical age model (1.3). The model with an abrupt start of fall performed slightly better and, more importantly, determined when the fall in fecundity starts.
The finding of a critical age of 31 years does not seem to agree with figure 1, which shows a significant decrease of fecundity only in women older than 34 and not in those aged 30-34. However, the good result of the 30-34 group is caused by the fact that the pregnancy rates in women aged 30 and 31 were (possibly by chance) rather high (fig 2) . We could not account for the effect of possible confounders such as smoking, alcohol, or coffee consumption because this information was not systematically available. Therefore, to be cautious we will interpret the critical age to be around 31.
The What are the reasons for decreasing female fertility with age? In vitro fertilisation clearly shows that the number of oocytes retrieved and the rates pregnancy obtained decrease with age.'3 14 Lower pregnancy rates may be due to a uterine factor interfering with implantation. Reports on successful oocyte donation in women over 40, however, suggest that oocyte quality rather than uterine environment is the limiting factor in older women.'5 Subtle deterioration of oocytes probably starts before the age of 35. Anovulation, oligomenorrhoea, or cycle irregularities apparently are later reflections of the same process of deterioration.
The models that we used do not account for the fact that during a series of insemination cycles the ages of the women increase. However, the age effect was only a 1% fall per cycle after the age of 31. Because few women received artificial insemination for a long series of cycles we would not expect including aging during the series to improve the models.
The start ofthe fall around age 31 means that women older than 31 will take longer to become pregnant (eventually) than would younger women. We divided the population into groups younger or equal and older than 31 (fig 5) . The pattern of the curve suggests that a policy of stopping treatment in the older age group is not advisable; treatment for longer than 12 cycles seems to be worth while. After 12 cycles the pregnancy rate in the older women increased from 54% to over 75% at 24 cycles; the pregnancy rate in the younger women increased in the same period from 74% to 85%. Because of the small number of women completing 24 cycles or more, however, the suggestion in our data that older women will eventually have the same pregnancy rate as younger women must be interpreted with caution.
Apart from the fecundity we also found that the chance of successful pregnancy (resulting in a healthy baby) in nulliparous women decreases after the age of 30. Classifying pregnancies in women in whom the outcome was unknown as unsuccessful did not alter this conclusion. Most fertility specialists are aware of the fall in fecundity and the chance of successful pregnancy with increasing age. When counselling women considering delaying childbearing we should know the combined effect on the likelihood of giving birth to a healthy child. We estimate that the relative chance per cycle of a 35 year old woman giving birth to a healthy baby is 50% that of women of 25 (fig 4) .
Older women who do not get pregnant in the first cycle can get pregnant in one of the next cycles; as time taken to conceive was not related to outcome of pregnancy the differences between older and younger women in the cumulative probability of having a healthy child will become smaller after every subsequent cycle. Recently Berkowitz et al found that delayed childbearing poses little, if any, increased risk of adverse neonatal outcome,'6 but they did not assess spontaneous abortions and chromosomal abnormalities. The positive association of unsuccessful pregnancy with age greater than 30 in our study was largely due to the contribution of spontaneous abortions. Study designs ascertaining the reproductive outcome after the gestational period when spontaneous abortions are most likely to occur will be less prone to show an age effect.
Our results are based on a cohort of women who received donor insemination. The number of women conceiving in this population is known to be lower than in a random population.2 In our analysis, however, it is the critical age and the decrease with age in the probability of pregnancy and of pregnancy being successful that are at issue. We Only discrete values of the critical age were investigated. The value with the maximum likelihood was selected. Therefore standard errors could not be calculated. Figure 3 shows the baseline hazards (X). The relative hazards (ePm+xK) are indicated by the line in figure 2 . The estimates were y=31, ,B=-0136, and x=0272. The log likelihood was 3491.9 with the same degrees of freedom as model 1.2. The estimated hazard of a certain woman in a certain cycle (h) can be calculated by multiplication of the baseline hazard (X), depending on the number of the cycle and the relative hazard (e3 1m+x K) depending on the age and clinic. We realise that the fact that our population consisted of a mixture of fertile and infertile women is theoretically incompatible with the use of the Cox regression model. 17 The mixed character of the population should lead to a constant shift in the proportional hazards between young and old women with time (insemination cycle). However, modelling interaction of the parameters with time (that is, assuming 13 
